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(54) PROSTAGLANDIN E ANALOGUE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound having adverse effect lower than that of a 
conventional prostaglandin(PG) E analogue, having strong 
anti- ulcer action excellent in persistency and having triple 
bond at 13 and 14 positions and having sulfonamide group 
at (X chain end. 

SOLUTION: This compound is represented by formula I {A 
is a group represented by formula II (R4 is H, an alkyi or a 
halogen) or a group of the formula, (CH2)p [(p) is 0-3]; B is 
a group represented by formula III or the formula, (CH2)q 
Kq) is 1-4]; X is methylene or the like; R1 is an alkyI or the 
like; R2 is H or the like; R3 is an alky! or the like; (n) and 
(m) are each 0 or 1}, e.g. (2E)-1 6-phenoxy-1 7,1 8.1 9.20- 
tetranor-2,3,13,14-tetrahydro-PGE1 methylsulfonylamide. 
The compound of formula I is obtained by reacting, e.g. a 
compound of formula IV with a compound of the formula, 
A-X-B-C0NHS02- R1 and a radical generator and a 
radical reducing agent and deprotecting the protected 
group of hydroxyl group of the resultant compound. 
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[O O O 2] 

[0003] ^COl'T'^iPGEli. $fflfl&«^f^ffl. ^5^^ 

^lfli*H*ffl^a)*$a fc L r ^ C <i: 

[0 0 0 4] coa^. :^%BMit^m:im^m^fi^jB:l^ 
LTIi*#FjfW7 -2 5 8 4 7#^ffi(ZtBaa) (2 
E) - 1 6-:7xy ^i/- 1 7, 18, 19. 20-^ 
h^y;U-2. 3. 13, 1 4-^ h^'rt Kp-PG 

Ei(0>^;uxx^;u. t e r t — :;^^;uxx7^;u^(0 

li. EPS^t*:fCfcLNT. EP3S§{*:fCil?^&<)[r-f^ffl 
[O O O 5] 

[0006] *:^B^(;)gft«I[*. ^i&*»lt>*lTl>'5PGE 
fctn;;^^f^ffi*^-r -SSfJS^f P G ESItfr^S^r ^ - 
[0007] 

[PS*«jfct"'5/i:ir)<7)^|g] *^8^#^l*SttSW5!£^ 
Misbtz^^^. 13. 1 4ii(c3M^^^^L. Tb^-^fffg 
O^igl::^;!.?^^^^ K^^^-f^fe^tf^O) P G eS 
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[00 17] 
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[00 18] (5C*ql*1 -4<Z)^St^?3^-ro ) -C^* 

*^L. Riiig^^/l^Sfei -4{@(7)r;u^;uS. ^'x 
-;uSXl* [S^ai -4ffl(7)7;u^;i.^. S^Si- 
4Sa)7';U3^i^a. /\P^>/1^. XliS*»2-5 

R2i**^l^^Xfii^^i^^a 1 -4a<7)7';u^;u^$- 
TFiL. R3i*MtBra^ai -4<i(7)T;U^;US. :?x- 
;uSXtt^>v;uS^?FL. nj^i/mii^tt^ttoxii 

[0 0 19] ^fc. *«^i*-»^(i)-ea*4x-54b^ 

[0 0 2 0] :*:^^lrfcU^T^^l^Ta 1 -4ffl(r)T;U 
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ffisai ~4{@(DT;u^;uST*g»*4x/c:?x-;uSi: 

;u=i^v^-t:g^^ttyc^x^;uS^(i<5)Jx(^p-;* h 
^v:7x^;uS^T:fey. /\py>/^^-es«*H/c:7 
x^ji.Si*:l*«iJ>Lf*p-'$?PP:7x^;uS^T?fcy. ffi 
mm, 2-5 y -r ;u^T*gfe tifc :7 x z:;us 

[00 2 1] * (I) -eS*4^^^b^1^lcfcl^■c. R1 

I*7';U^;USA<$?^L<. n:Rtf^mf*0 36<»*L<. R 

3l*:7x^;uS3&<»*L<. AlisC 
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[0 0 2 5] (xt*. R4l*S5tB^I^S^'^fe^o ) t? 

[0 0 2 6] 5t (I) (Oit^mit. m^ii^jiTiDRm^ 

[O O 2 7] 
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TBSCf („) 



C2H5 ^^^KnT^^^ 




I-A-X-B-CONHSO2R1 

nBuaSnH , EtsB 



"A-X-B-CONHSO^R, 
RgO ,^OR^ (VI) 



<V) 




n ^2 



^^A-X-B-CONHS0a-Ri 
HQ ^ORa 




(I) 



[0 0 2 8] (JSJSxC*. TBSI* t e r t 

^;Uv/UJU^^jFL. A. B, X. Rl. R2. R3. 
R4. n. p:SLUc\itwlt^tmM^'(:&^o ) 

■ h'J— (J- Org. Che 

m. ) . me 3^, m559 0^—i> (1 9 8 8^) ] 
{Z^i)^j^^<OA (II) (Dit-^mz. S (III) X*7jkt^ 

^mmyji^^-'^MKit^mo. 8-2. o^m^-io 

-3 0**C. »*L<I*0-1 o^'c-ei^Stt^g^ «5JJx.« 

— ^;u. *g^b^^i^>. n-'s^^-tf^lf) *-eSi£*i^- 
^ctiCcfci-jjlttJffSWrc^ (IV) (Dit-Bmtimi^ii 

[0 0 2 9] (m2fTS) Slff8T'^Si^*t-S5e (IV) 
(Dit^^^. xE (V) T-a^tl-S^b^l^O. 5-4^M 

>y-f;u. hUx^;u7K^>^) 0. 0 5-2^§. * 
bi^^v:^;ul4il7c»j (0yx.i*7K^1b h';:;^^;uxX. 
7Km^bh'j:7i-;uxX. 7m^bv^^;bxX. 7Y^m\t 

>if>. h;UX>. ^vU>. n-'N^-y-^, n-'O 
^ >i|) -7 8-10 0"C-C:Sf&*-t±. ^ (VI) 
4b^!Sli:-rSo 

[00 3 0] (msffg) mzrrmx-m^ti^^ (VI) 
a)^b^«ga)*KSa)Sli^-efc-5) t e r t-:/5^;uv> 



^;u*>u;um$:^px^y^>i;Mb^a>»ificfcit-5 

iafl&a)*j£4fflL^rBtt«SIL. 5^ (I) (Oit^mt:^ 
[003 1] J:tfi#X|i<D^jS!tell*. jgJ^SlCfECT. 
PV h^^:7^'-2?(7):^?4lCc^:yJ5l£;g^!|^3b^t>«^al. 

[0 0 3 2] :^nm(Oit^mt. spwicxrii^gpw 

ir m^itmmp^. hb^i^. sii^) ft#^^c<t;t»<-e^ 

^SaS^Jct LrfflL^€>li^Ic(i. Of. 5, 4,L<lir-v 
^pT^X h'J>Xf±-?<5">Hbi/^P7^^X h 'J >^<t 

ais^b^teSj^fiRS-frTSiffHb-rsc^t-e^^, 

I^S^a)SS«Jii: Lrii. 7KttXI«^7Xtii§ii^S'J. ?L^b 

mmtLxit^m. m[f^^^(ommt Lxit^-jv-^jm 
o>mm^mi^^:itt><x^^o s#si±^is. <*m^ic 
^^jmu^ti^. mxizMLo. 1 -1 oo/i g/s-efe 
y . ctt* 1 a 1 iHixi*aisiic:$^(tTfi4-n»o 

[o o 3 3] 

[^B^a)5ajm] *^0^a)5C ( I ) o^b^l^i*. mmf& 

i^mm^T^m-r^mmt Lxmmxs>^o 
[0034] JUT. :^^BM(Dt^§^iummiz^i'jm»tfi} 

[0035] KS^i^iJ 1 [ E PzSmi*i^(Di^mi^tiU 

E PzSimmzM^^mtiUmit. R. L Lawrence^ (B. J. 
P. . 105. 271-278. 1 992) (DtS^lzm CXff^fz ( E P3S 

mmtrnm^^i^mizmi^Lxi^^tm^t^xi^ 

[0 0 3 6] /\— hU— StStt^VU^-y h ctyiSajLfc 
^aW^37"C. 95%02+5%C02*<il^^JKfcKrebs solutio 
ntJ'lcSSL. lg^^<7)4i<t isometric transducer ^ffi 
l^TSIt$fBSLfco supramaximal v 

oltage. 1msec duration, lOHz for Isec, every 32sec 

tL3o--6o^m^^^M:fz'^. ^^^mm^^Lm^M 
miz^^i^mzs^t^mm&^i^tiLfzo m^&^m 

a)S«*5aicj:^J|R«S*100%^L. lOsotk^^tbfzo 

[00 3 7] CCDSm^ai fC^fo 

[0 0 3 8] ummz iTmiznr^mm 
mm^^miizTmti<mit)^*itj:i^z,ti:mmLfztm^ 

I CR^^ft^0Xlzi|!|^$^Te-^L2^^^^TM 
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or non-e*iJSL. ^i^m {Tm^m»^(OmSL/±mSL 

X 1 00 (%) ) iSi^z^m^onmmt^^B 

D50fii*^ttSL/co 



[0 0 3 9] ca>SSSSl l::^Lfcp 

[O 0 4 O] 
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[004 1] ^) m^(oit^^i'-3{t. mmmmx* 

[0 0 4 2] ^fz. ttmit^m^. 2li-etl^*L (2 
E) - 1 6-:7xy 1 7. 18. 19, 20-7^ 

h^/;U-2, 3. 13. 1 4-5^ K^T^t KP-PG 

Ei>5^;uxx^;u&l/. (2E) -i6-3?xy^i/ 

-17. 18, 19. 2 O-t" JU-2, 3, 1 

3, 1 A-f- h^T^t KP-PG El^j^-To 
[0 0 4 3] lJJl±03^m. *^^ik^«3«±EP3SS»: 

ttTl^^ P G ES^(*|zit-<T^SfflMT*fe^ c ^: 
[0 0 4 4] 
[0 0 4 5] HififflJI 

(2 E) - 1 6 -7xy ^v- 1 7. 18. 19. 20 
-^h^y;U-2. 3 . 13. 14-^ K^^b Kp- 

PGEi >5^;ux;U7H-;u7 5 K Ufc^iteil) 

(1) (3R. 4R) -2->5'U>-3- [ (3R) 
-3- ( t e r t -Zf^^^Uv^^yUvP^v) -4-^ 
xy 4rv:^^- 1 r^;U] -4- ( t e r t -Zf'f'JU 

i/y^;i/vP4^v) ->^P^>^>-1 (8 0 0 
mg) Rif (2E) -N--?t5";ux;U7h— ;u-6-a 
— K-2-'s^-tr>r 5 K ( 1 . 1 O g) (Dr-t h>iS 

iSd. em \) IZ^ ^mith^jy'^Ji^T.X . 2 8 
m I ) RIS h 'J X^;U7f<^ > ( 1 6 m g ) 

O'Ctrjtax.. f5]^-C?4. sm^mi^Lfzo SfSiS 
^v'J:^^;u:^^ix^p^ Ky^^-f-T-SiaL. (2 

E) - 1 6 — :7xy 4=-V— 1 7. 18, 19. 20—^ 
h^y;u-2. 3. 13. 1 4-5^ h^5^t Kp-pg 
El y ^yux;u7t^— K ii. i5-ex(t 

e r t 5';U*>iJ;i.)X— T^^U (6 15m 

g) ^»fCo 

[0046]1h-NMR(CDCI3. 200MHz) 



<5ppm:0. 10 (s, 3H), O. 13 (s. 3 

H) . O. 14 (s. 3H) . O. 1 5 (s. 3 H) . 

0. 90 (s. 9H) . O. 92 (s. 9 H) . 1. 1 
8-1. 92 (m. 6H) . 2. 12-2. 32 (m. 
3H).'2. 18 (dd. J = 18. 3. 7. 4Hz. 

1 H) . 2. 59-2. 7 8 (m. 2H) , 3. 28 
(s. 3H) . 3. 95-4, 13 (m, 2H) , 4. 

24-4. 40 (m, 1H) . 4. 70-4. 80 
(m. 1H). 5. 86 (dt. J = 15. 4. 1. 1 
Hz, 1 H) . 6. 84-7. 13 (m. 4 H) . 7. 

2 2-7. 3 5 (m, 2 H) . 8. 40 (br s, 1 
H) 

IR(neat) :3233. 3028, 29 54. 2 
93 1. 2886. 2858. 224 1. 1 746. 1 
7 04. 1 64 5. 1 60 1. 1 49 7. 1 46 2, 1 
407. 1 344. 1 25 1. 1 1 1 6. 1 006. 9 
7 4. 838, 7 80, 7 56, 692. 669. 5 
2 0 c m"1o 

[0047] ( 2 ) ±te ( 1 ) X-mtzit^^ (615m 

g) coT^r h:^ h'J;u (2 9ml) mmzyyitTKmM 

7K58« (4 6%) (6. 6ml) *7K;*T'T?Jta^. f^S 

mxzmmmnLfzo siSis^tsftssTK (i98m 

I) icfeit. it^x^yuxx^juizTttdj L/^o mmm 

Sx^;uxX7";U (2:1-3:1) TrftiSLT (2 
E) -1 6 — 7xy^v-1 7.18.1 9. 20— r 
h^y;i — 2, 3. 13. 1 4-5^ h^^t kp-pg 
El ^5^JUXJU7h— ;UT5 K ( 1 9 9. 2 m g ) 

[0048]1h-NMR(CDCI3. 300MHz) 
dppm; 1. 20 — 2. 10 (m. 6H) . 2. 20 
-2. 36 (m, 3H). 2. 23 (dd. J = 18. 
6. 9. 1Hz. 1H). 2. 66 (ddd. J = 1 

1. 7. 8. 4. 1. 7Hz. 1H). 2. 77(dd 




d, J = 18. 6. 7. 4. 1. 3Hz. 1 H) . 3, 
30 (s. 3H) . 4. 09 (dd, J=9. 6. 6. 
9Hz. 1 H) . 4. 17 (dd. J=9. 6. 3. 6 
Hr, 1 H) , 4. 28-4. 39 (m. 1H) , 4. 
87 (ddd. J = 6. 9, 3. 6. 1. 7Hz. 1 
H) . 5. 87 (dt. J = 15. 5, 1. 4Hz. 1 
H) , 6. 82-7. 10 (m. 4 H) . 7. 20- 
7. 36 (m, 2H) , 8. 77 (br s. 1 H) 
IR(KBr) :343 6, 29 3 2. 286 2, 22 
42, 1 742. 1 698. 1 642. 1 600. 1 5 
88. 1 496. 1 456. 1 407. 1 337. 1 2 
46. 1 1 38. 1 08 1. 1 04 5, 97 5. 87 
4, 757. 693. 521 cm-1« 

[0049] mmm 2 

(2E) - 1 6-:7xy ^v- 1 7. 18. 19, 20 

-^H^y;u-2. 3. 13. 1 4-^ h^5^t: Ka- 
PGE1 p- h;ux>x;U7h~;u7 5 K 
(1). (3R. 4R) -2-y^U>-3- [ (3R) 

-3- (t e r t -:^^;uv;>«^;u->n^v) 
ly 4rv:^^- 1 — (—M -4- ( t e r t 

mt&m^ (1) iZtSl^X (2E) -N->i5";UX;U7t%:i: 
j\ — 6-a— K-2-^^-tr>r5 K(7)ft*?«'JlC (2 
E) -N- p- h;ux>x;U7fx-;u-6 -a— K-2- 
^4^-tr>r5 K$ffiL>TllJ60»Ji (1) tmMizLx 

(2E) - 1 6-:7xy ^^v- 1 7. 18. 19. 20 
-T^h^yjU-2. 3. 13. 1 4-5^ h^T^t KP- 

PGEi p— h;uxvx;u7h— jUTS K 11. 15- 
(tort -::^^;i/vp<^;uv/'j;u)x— ^ju$^ 

[0050]1h-NMR(CDCI3. 200MHz) 
<5ppm;0. 09 (s. 3H). O. 12 (s, 3 
H). O. 13 (s. 3H). O. 14 (s. 3H). 
O. 89 (s, 9H) , O. 91 (s. 9 H) . 1. 1 
5-1. 81 (m, 6H) . 2. 06-2, 27 (m. 
4H) . 2. 42 (s, 3H) . 2. 58-2. 77 

(m. 2H) . 3. 97-4, 08 (m. 2 H) , 4. 
22-4. 37 (m, 1 H) , 4. 68 — 4. 80 

(m. 1H). 5. 77 (dt. J = 15. 3. 1. 4 
Hz. 1H), 6. 82 — 7. 02 (m. 4 H) . 7. 
22-7. 39 (m. 4 H) . 7. 90-8. 00 

(m. 2 H) . 8. O 7 (b r s . 1 H) 
IR(neat) :3226. 2932. 28 58, 2 
240. 1 748. 1 7 1 4, 1 644. 1 600. 1 
496. 1 47 0. 1 454. 1 3 50. 1 290. 1 
250. 1 08 8, 1 006. 97 6. 836. 7 8 
O. 7 54. 692. 666. 568. 548. 508 
c m~lo 

[005 1] (2) ±tB (1) -cmzit^^^mi^. m 
mm^ (2) tmm^izmm\zLx (2E) -^e-z? 
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xy^v-17. 18. 19. 2o-^h^y;u-2. 

3, 13. 1 4-^ h^T^k Kn-PGE1 p-hJU 
x>x;u;n^;UTS K^#fco 

[0052]1h— NMR(CDCI3. 300MHz) 
5ppm;1. 31—1. 84 (m. 6H), 2. 10 
-2. 30 (m, 3H) . 2. 22 (dd, J = 18. 

6. 9. 2Hz. 1 H) . 2. 41 (s. 3 H) , 

2. 64 (ddd. J = 11. 6. 8. 4. 1. 7H 
z. 1H), 2. 76 (ddd, J = 18. 6, 7. 

3. 1.2Hz. 1H).2. 93(br s, 1 
H). 3. 25-3. 60 (br. 1H), 4. 09 

(dd, J=9. 7, 6. 8Hz, 1 H) , 4. 16 
(dd. J=9. 7. 3. 9Hz, 1 H) , 4. 27- 

4. 39 (m. 1 H) . 4. 87 (ddd. J=6. 

8. 3. 9, 1. 7Hz, 1 H) . 5. 82 (d. J = 
15. 3Hz. 1H). 6. 84 — 7. 05 (m. 4 
H) . 7. 24-7. 37 (m. 4H) . 7. 89- 

7. 99 (m. 2H). 8. 82-9. 34 (br. 1 
H) 

IR(noat) :3436. 2930. 2861. 2 
242. 1 7 44. 1 7 05. 1 642. 1 599. 1 
496, 1 45 5. 1 3 45, 1 293. 1 245. 1 
1 73. 1 088. 1 043. 985, 86 1. 8 1 

5. 756. 69 3. 660. 567. 547 c 

[0 0 5 3] mmms 

(2 E) - 1 6-:7xy ^V- 1 7. 18. 19. 20 
-7^h^/Jt/-2. 3. 13. 1 4-5=- h^"rb Kp- 
PGEi (4-7-b5^;U7 5y ^^-tfV) X;U7t^ii.;U7 
5 K 

(1) (3R. 4R) -2-^5"U>-3- [ (3R) 

~3- ( t e r t -:?^;uv^5^;uv/p^v) -4-:? 
xy 1 -^-M -4- ( t e r t 
v>f^;u*>p^i/) i/^ P'O^ >- 1 -:j->*ffllv 

^ffi^Jl (1) (Cfct^T (2E) -N-y 5^;UX;U7nx 

;u-6-3— K- 2-^4^-tr>7'^ Ka)ft*^y l:: (2 
E) - (4-7-b^;u7'5y ^>-tf» x;u7t^-;u-6 
-3-K-2-^+-b>T5 K^fflt^mSfiCTl (1) 
*tl^*$|CLT (2E) - 1 6-:7xy ^v- 1 7. 1 

8. 19. 20-^h^y;U-2, 3. 13. 14-7^ 
K^T^t KP-PGEl (4-T-lz5";ur SyO-lf 
» X;U7fs - ;UT 5 K 11. 1 5 - fx ( t o r t - 

v> V 'J ;u) x— ^;^^^§yco 

[0 O 5 4] 1 H-NMR (CDC I 3, 200MHz) 
dppm;0. 09 (s. 3H). O. 11 (s. 3 
H) . O. 13 (s. 6H) . O. 89 (s. 9 H) . 
O. 90 (s. 9H) . 1. 19—1. 85 (m. 6 
H) . 2. 06-2. 29 (m. 3 H) . 2. 18 (d 
d. J = 18. 4. 7. 5Hz, 1 H) . 2. 21 

(s. 3H) . 2. 58-2. 7 6 (m. 2 H) . 



(7) 11-12 2 4 



3. 92-4. 10 (m, 2H) . 4. 22-4. 37 
(m. 1 H) . 4. 74 (ddd, J = 6. 8. 5. 

1, 1. 5Hz. 1 H) . 5. 86 (d, J = 15. 4 
Hz. 1 H) . 6. 8 2-7. 05 (m. 4 H) , 

7. 20-7. 34 (m. 2 H) , 7. 55-7. 70 
(m. 2H) . 7. 86-7. 97 (m. 2 H) , 8. 
15 (s, 1H). 8. 83 — 9. 28 (br. 1 
H) . 

IR(neat) :3 3 5 8. 3 066. 2 9 3 0. 2 
858. 1 744. 1 686. 1 646. 1 59 2. 1 
534. 1 496. 1 464. 1 404. 1 348. 1 
3 1 8. 1 2 50. 1 1 70. 1 1 1 6, 1 090. 1 
006, 976. 838. 780. 7 54. 7 20. 6 
90. 670. 634. 6 1 6. 566. 550 c 

[0O5 5] (2) ±ts (1) x^mzit^^^mi\ m 

«£«i (2) tmnmzmmizLX (2E) -^e-y 
xy4^i/-17. 18. 19. 2o-^h^y;u-2. 

3. 13, 1 4-7" h^T^t Ka-PG E1 (4-7'-tr 

Ih-NMR (DMSO-d6. 3 00MHz) 5pp 
m;1. 22-1. 68 (m. 6H). 1. 98-2. 
22 (m. 4H) . 2. 09 (s. 3 H) . 2. 41 — 

2. 64 (m. 2H) . 3. 90-4. 01 (m. 2 
H) . 4. 08-4. 20 (m. 1 H) . 4. 52- 

4. 61 (m. 1 H) . 5. 44 (d. J = 5. 3H 
z. 1 H) . 5. 67 (d, J=6. OHz. 1 H) . 

5. 88 (d. J = 15. 4Hz. 1H). 6. 76 
(dt. J = 15. 4. 6. 8Hz. 1 H) . 6. 88 

-6. 95 (m. 3H) . 7. 21-7. 30 (m. 2 
H) . 7. 7 3-7. 8 9 (m. 4 H) , 10. 37 
(s. 1H). 11.98(s. 1H). 
IR(KBr) :3 3 51, 3117. 2931. 28 
62. 2242. 1 742. 1 685. 1 642. 1 5 
92. 1 533. 1 496. 1 455. 1 404. 1 3 
7 3, 1 3 1 9. 1 24 5. 1 1 66. 1 090. 1 0 
43. 864. 7 57. 7 23. 693. 63 5. 6 1 
5. 56 7 cm~1o 

[0 0 5 6] mmm^ 

1 6 -T^xy ^v- 1 7 , 18. 19. 

;u-i3. 1 4 - Kg- p G El y^;u;^;U7tN— 

(1) (3R. 4R) -2-7t5'Ul/-3- [ (3R) 
-3- ( t e r t -:/^;Uvy ^;bvP^v) -4-37 
x/^v:^^- 1 ->f z:;u] -4- ( t e r t - 

^mm^ (1) iz^i\x (2E) -N-^^^yuxyU/t^— 
;u-6-3— K-2-^^-b>7'5 KtOft^byicN-/ 
5^;ux;U7^-;u-6-3~K^^-»t>TS K^fflL>Tll 
ifelMl (1) i:l^4f(cL-C- 1 6- ^'xy ^v- 1 7. 



18. 19. 2 0-7" h^y 1 3. 14-i;7^tK 

□ -PGE1 y ^;ux;U7tx-;i.T^ K 11. 1 5- 
ex (t e r t -:^^;uv/^;uv'j;u) JL— T^^u^^ 

[0057]1h-NMR (CDCI3, 3OOMH2) 
<5ppm;0. 10 (s. 3H). O. 12 (s. 3 
H) . O. 14 (s. 3H) . O. 15 (s. 3 H) . 

0. 89 (s. 9H) . O. 91 <s, 9 H) . 1. 2 
0-1. 80 (m. 10H) . 2. 12-2. 37 

(m. 3H). 2. 18 (dd, J = 18. 3. 7. 3 
Hz. 1 H) . 2. 62-2. 7 4 (m. 1 H) . 2. 
67 (ddd. J = 18. 3. 6. 8. 1. 3Hz. 1 
H) . 3. 29 (s. 3H) . 4. 01 (dd. J = 
9. 7. 7. OHz. 1 H) . 4. 04 (dd. J = 
9. 7, 4. 9Hz. 1 H) , 4. 25 — 4. 35 

(m. 1 H) . 4. 75 (ddd. J = 7. 0. 4. 
9. 1. 7Hz. 1 H) . 6. 86-7. 00 (m. 3 
H) . 7. 24-7. 3 3 (m. 2 H) . 8. 07 (b 
r s . 1 H) 

IR(neat) :3246. 293 1, 2858. 2 
238, 1 746. 1 7 23. 1 60 1. 1 589, 1 
4 9 7. 1 45 5. 1 40 7, 1 3 40. 1 2 5 1. 1 
1 1 6, 1 007. 97 5, 838. 7 8 0. 755, 
692. 670. 520cm-lo 

[0058] (2) ±tB (1) -efi/c^b^ft^ffltv H 

S6M1 (2) <tlimMlci^4iirLr 1 6-37xy^i>- 

17. 18. 19. 2 0--X K^y ;U- 1 3. 1 4-v 

Ka-PGEi 5^;ux;U7tx - ;ur 5 K^Sfco 
m. p. 83. 9 — 84. 8*^0 colorless 

c r y s t a I 
1h — NMR (CDCI3, 300MHz) <^ p p m ; 

1. 2 0-1. 86 (m. 10H) . 1. 97-2. 3 
6 (m. 3H), 2. 24 (dd, J = 18. 5, 9. 
OHz. 1 H) . 2. 31 (t. J=7. 4Hz, 2 
H) . 2. 67 (ddd. J = 11. 2, 8. 2, 1. 
8Hz. 1H). 2. 76 (ddd. J = 18. 5. 

7. 3. 1. 3Hz. 1 H) . 3. 27 (s. 3 H) . 
4. 09 (dd. J=9. 7. 6. 9Hz. 1 H) . 
4. 15 (dd. J=9. 7. 3. 8Hz. 1H). 
4. 28-4. 4 2 (m. 1H) . 4. 82 (ddd. 
J=6. 9. 3. 8. 1. 8Hz. 1 H) , 6. 87- 
7. 07 (m. 3H) . 7. 23-7. 3 8 (m. 2 
H) . 8. 6 8 (b r s. 1 H) 

IR(neat) :3 25 5. 29 27. 28 5 8. 2 
24 1. 1 742. 1 7 1 3. 1 600. 1 588. 1 
496. 1 455. 1 407. 1 3 29. 1 244, 1 
1 50. 1 07 9. 1 047. 9 7 7. 8 6 1. 7 5 
6. 6 9 2. 5 1 0 cm-1« 

[0059] mmm 5 

(2EZ) - 1 6-:7xy 4"v-3->5";U- 1 7. 1 



(8) 
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8. 19. 2 O— T- ;U-2, 3, 13. 14-^ 
(1) (3R. 4R) -2-y5^U>-3- [ (3R) 

-3- ( t e r t -:/5^;ui;^^;ui/P^v/) -4-:7 
xy4=-v3^^- 1 --r— ;H -4- ( t e r t - 3^ 

HfflWl (1) |C^3L^T (2E) - N - ^ 5";UX;U7H- 
;u-6-3— K-2-^^-tr>T5 Kc^^fttJUfc (2E 
z) -N-^t^'^ux^UTt^^^u-e-a— K-s-y^'^u 
-2--%4-ti>T5 K*ffll>rllJ6e»l1 (1) t^miz 
LT (2EZ) -1 6-:7xy^v~3--?t^;L'-1 
7. 18. 19. 2 0-7^ h^y ;U~2. 3. 13, 1 

4— h^T^tKP-PGEi y^'^ux^UTh—yuT'^ 
K 11. 1 ( t e r t 

[0060]1h-NMR(CDCI3. 2OOMH2) 
<5ppm;0. 10 (s. 3H), O. 14 (s. 6 
H) . O. 16 (s, 3H) , O. 90. O. 91 a 
nd O. 93 (3s. 18H). 1. 35—1. 85 

(m. 6H), 1. 91 (d. J = 1. 3Hz. 1/3 
H) . 2. 08-2. 30 (m. 4H) . 2. 19 

(d. J = 1. 1Hz. 2/3H). 2. 58-2. 
76 (m. 2H) . 3. 26 (s. 2/3H) . 3. 3 
O (s. 1/3H) . 3. 95-4. 1 0 (m, 2 
H) , 4. 22-4. 3 6 (m, 1 H) . 4. 71- 
4. 80 (m, 1 H) . 5. 47-5. 65 (m. 1 
H) . 6. 83-7. 02 (m. 3 H) . 7. 22- 
7. 3 4 (m. 2 H) , 8. 1 8 (b r s. 1 H) 
IR (neat) :3247. 2953. 2930. 2 
886. 2858. 2237. 1 747, 1 69 9, 1 
637, 1601. 1 497. 1446, 1406. 1 
3 3 9. 1 25 1. 1 1 7 0. 1 1 1 5. 1 007. 9 

7 4. 838. 7 80. 7 54. 69 1. 67 0. 5 
2 0 c m~1 o 

[006 1] (2) ±tB (1) x-mtzit^^^mi^. m 
mm^ (2) tmnmzmm:^Lx (2ez) -i6- 

T^x/^v-S-^/^'^U-l 7. 18, 19. 20— T 
h^y;u-2. 3, 13. 1 4-7^ h^if^t Kp — PG 

El y ^^UX^U/fv^^UTS K^!#fco 
[00621 1h-NMR(CDCI3. 200MHz) 

<5ppm; 1. 20-1, 93 (m. 6 H) . 1. 90 
(d. J = 1. 3H2. 1/3H). 1. 96-2. 

38 (m. 6H) . 2. 18 (d. J=1. 1Hz. 2 

/3H) , 2. 44-2. 92 (m, 2 H) . 3. 2 

8 (s, 3H) . 4. 02-4. 21 (m. 2 H) , 

4. 25-4. 42 (m. 1 H) . 4. 79-4. 89 
(m. 1 H) . 5. 54-5. 68 (m. 1 H) . 6. 

8 6-7. 05 (m. 3 H) . 7. 24-7. 36 
(m. 2H) . 8. 38 (br s. 1/3H) , 9. 



0 5 (b r s. 2/3 H) 

IR(neat) :3 4 3 6. 29 3 2. 2862. 2 
242. 1 7 39. 1 694. 1 63 3. 1 600, 1 
495, 1 455, 1 406. 1 329. 1 245. 1 

1 68. 1 1 1 7. 1 045. 973, 891. 82 

3. 756. 693. 520 cm-lo 

[0063] mmm & 

(2Z) — 3-'^ PP- 1 6-:7xy ^j/- 1 7. 1 
8. 19. 20-^h^y;U-2. 3. 13. 14—7- 

h^T^b Kp- P G Ei N-y 5";ux;U7t^— 5 K 
. (ib^«8 3) 

(1) (3R, 4R) -2-pt5^U>-3- [ (3R) 

-3- ( t e r t -:^^;uv>t5^;uvP4^v) -4-:? 
xy ^v3^^- 1 ->r— ;u] -4- ( t e r t - z^^^ji. 

v/^^VUvP + v) v^P'O^^- 1 -:^•>^ffilL^. 

mmm^ (D lc^5L^T (2E) -N-y^;ux;U7t>- 

;U-6-3— K-2-^4^-b>7'5 K(;)ft^^yiZ (2 

z) -N-^P'^'^i^x^UTh— ;u-6-a— K-3-'i7ap 

-2-^^'\z>T^ ^^ml^xmmm^ (d t^miz 

LT (2Z) -3-':7PP-1 6-:7xy ^v- 1 7. 
18. 19. 20-^ h^y;i.-2. 3. 13. 14- 
T^h^^^t KP-PGEi ^^;ux;U7n^>ur 5 K 
11. 1 5-ifx ( t e r t -::f^;i/v>5^yuvu;b) 

[0064llH-NMR(CDCl3. 200MHz) 

<5ppm;0. 10 (s, 3H). O. 13 (s. 3 
H) . O. 14 (s. 3H) . O. 1 5 (s, 3 H) . 
O. 90 (s. 9H) . O. 92 (s. 9 H) . 1. 2 
0-1. 84 (m. 6H) , 2. 08-2. 30 (m, 
1 H) . 2. 18 (dd. J = 18. 6. 7. 6Hz, 
1 H) . 2. 48 (t. J=7. 1Hz, 2H) . 2. 
58-2. 78 (m, 2 H) , 3. 30 (s. 3 H) . 

4. 01 (dd. J=9. 7. 6. 7Hz. 1 H) . 
4. 05 (dd, J = 9. 7. 4. 9H2. 1H) , 
4. 22-4. 3 7 (m, 1 H) , 4. 76 (ddd, 
J=6. 7. 4. 9. 1. 6H2. 1 H) . 6. 08 

(s. 1 H) , 6. 82-7. 02 (m. 3 H) . 7. 
20-7. 36 (m. 2 H) . 8. 82 (br s, 1 
H) 

]R(neat) :3235, 3032, 29 53. 2 
930. 2886, 2858, 224 1, 1 7 46. 1 
7 1 3. 1 632. 1 60 1. 1 589, 1 496, 1 
4 55. 1 406. 1 344. 1 302. 1 25 1, 1 
1 3 2. 1 050. 1 007. 97 4. 8 69, 83 
8. 778. 755, 6 9 2. 669. 599. 520 
c m~1 o 

[0 0 6 5] (2) ±m (1) x-mtzit^^imiK m 
mm^ (2) tmnmzwimizy.x (2z) -s-^^^p 

P- 1 6-:7xy 4^*>- 1 7, 18. 19. 20— T-K 
^y;u-2, 3, 13. 1 4-t" h^T^t Kp-pg E 
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1 y5^;ux;U7f^-;ur 5 K*^#/co 

[0066]1h-NMR(CDCI3, 200MHz) 
dppm:1. 32-1. 89 (m. 6H). 2. 13 
-2. 33 (m. 1 H) , 2. 24 (dd. J = 18. 
7. 9. 2Hz. 1 H) , 2. 47 (t, J = 6. 6H 
z. 2H) . 2. 58-2. 8 6 (m. 4 H) . 3. 3 

0 (s. 3H) . 4. 08 (dd. J = 9. 9. 6. 6 
Hz. 1 H) . 4. 15 (dd. J=9, 9. 4. OH 
2. 1 H) . 4. 26-4. 43 (m, 1 H) . 4. 8 
3 (ddd. J=6. 6. 4. O. 1. 6Hz. 1 

H) . 6. 09 (s. 1 H) , 6. 86-7. 06 

(m. 3H) . 7. 23-7. 37 (m. 2 H) . 9. 
3 5 (b r s. 1 H) 

IR(neat) :3436, 2933. 2864. 2 

242. 1 74 1. 1 7 03, 1 629. 1 600. 1 

495. 1 456. 1 407. 1 337. 1 245. 1 

1 38. 1 080. 1 045. 97 3. 87 5. 7 5 
7. 693. 666. 595. 520 cm-1o 

[0 0 6 7] mmmi 

3-;j-^+h- 1 6-3^xy ^y/- 1 7, 18, 19. 2 
0--X h^/>/U- 1 3. 1 KP-PGE1 > 

(1) (3R. 4R) -2-;^^U>-3- [ (3R) 
-3- ( t e r t -:/5^;Uv>f^;UvP+v) - 4 - :7 

xy +->:^5(- 1 --r— ;H -4- ( t e r t 

Ilifi<5iii (1) ^cfcl^T (2E) -N->^;ux;U7n- 
;u-6-3— K-2-'s4^-b>r5 Ka)«*)yfcN-> 

^;i/X;U7tN-;u- e - 3— K- 3 ^^1f>7' 
5 KSffll^-Clli6<5iJl (1) tmmi::LX3-7t^V— 
1 6--7xy ^V- 1 7. 18. 19, 20-^K^>' 

;u-i3. 1 4 - t kp- PG El y5^;ux;U7t> 
5 K 11. 1 5-ex ( t o r t -::f^;uvy 

[0068]1h-NMR(CDCI3, 200MHz) 
<5ppm:0. 10 (s. 3H). O. 12 (s, 3 
H) . O. 14 (s. 3H) , O. 15 (s. 3 H) . 
0, 90 (s. 9H) . O. 92 (s. 9 H) . 1. 3 
6-1. 89 (m. 6H) . 2. 10-2. 30 (m. 
1H). 2. 18 (dd. J = 18. 3. 7. 4Hz. 
1 H) . 2, 60-2. 77 (m. 2 H) . 3. 32 

(s. 3H) . 3. 52 (t. J=6. 2Hz. 2 
H) . 3. 94-4. 09 (m. 2H) . 4. 01 

(s. 2H) . 4. 24-4. 38 (m. 1 H) . 4. 
75 (ddd, J=6. 7, 5. 2. 1. 7Hz, 1 
H) . 6. 80-7. 00 (m. 3 H) . 7. 20- 
7. 34 (m. 2H) . 8. 68-8. 99 (br. 1 
H) 

IR(neat) :3247. 2953. 2931. 2 
886. 2858. 224 1. 1 746. 1 60 1. 1 



588, 1 497. 1 47 2. 1 463, 1 426. 1 
40 3. 1 3 47. 1 2 9 0. 1 2 5 1. 1 1 54. 1 
1 1 7. 1 049. 1 007. 97 5. 8 67. 83 
9. 780. 755, 692. 670, 5 1 6 c 
m*"lo 

[0069] (2)±tB(i) x*mfzit'kmi:mi^. m 

ffi0iJl (2) i:SIMWlc|5]»|cLT3-;i-^-tl— 1 6- 
■7xy4ri/— 17. 18. 19. 20— xh^y^U-l 

3. 1 4-v?T^t Ko — PGEi ^iF;ux;U7f^— ;ur 

[0070]1h-NMR(CDCI3, 300MHz) 
<5ppm;1. 40-1. 90 (m. 6H). 2. 18 
-2. 64 (m. 3H) . 2. 25 (dd. J = 18. 
6, 9. OHz. 1H). 2. 68 (ddd, J = 1 
1. 3. 8, 2, 1. 8H2, 1 H) , 2. 77 (dd 
d. J = 18. 6. 7. 3. 1. 3Hz. 1 H) . 3. 
31 (s, 3H). 3. 53 (t. J=6. OHz. 2 
H) . 4. 00 (s. 2H) . 4. 08 (dd. J = 
9. 6. 6. 7Hz.^1H) . 4. 14 (dd. J = 
9. 6, 4. OHz, 1 H) . 4. 30-4. 42 

(m, 1 H) . 4. 80 (ddd, J = 6. 7, 3. 
9. 1. 8Hz. 1 H) . 6. 8 8-7. 05 (m. 3 
H) . 7. 25-7. 3 9 (m, 2 H) . 8. 94 (b 
r s, 1 H) 

IR(neat) :3360. 2933, 2242, 1 
7 37. 1 600. 1 5 8 8. 1 49 5, 1 427. 1 
403, 1 342, 1 246. 1 1 53. 1 1 1 7. 1 
044, 97 4. 866, 7 58. 694. 5 1 5 c 

[00 7 1 ] mmm s 

3-^7- 1 6-:7xy 4ri>- 1 7. 18. 19, 20 
-■T h^>^;U- 1 3. 1 4-i/7^fc: KP-PGEI 

(1) (3R, 4R) -2->5"U>-3- [ (3R) 

-3- ( t e r t -:^5^;uv>5^;uvP^v) -4-:? 

xy^v:?^-1 -^-M -4- (t e r t -y^TJl^ 

v>^;UvP^v) v^P'O^ >- 1 
HifiWi (1) (cfci>r (2E) -N-y ^;ux;u7h— 
;u-6-a— K-2-^4^Hz>r a K<7)ftt>y icn-> 
iFjux;u7tx^;u-6-a— K- 3 -^T-'^^^-y-^TS 

K*fflLxTlliS<Wl (1) <t(^«(cLr3-5^7'-1 6 

-:7xy4^v-i7. 18. 19. 20-^h^y;u- 
13, 1 4- vTt KP- PG El ^^;ux;u;tv— 

T'SK 11. 1 5-eX ( t e r t -:/5";bv-?t5^;U 

[0072]1h-NMR(CDCI3, 200MHz) 
dppm;0. 10 (s. 3H), O. 12 (s. 3 
H), O. 14 (s. 3H). O. 15 (s. 3H). 
O. 90 (s. 9H) . O. 91 (s. 9H) . 1. 3 
O — 1 . 8 4 (m. 6 H) , 2. 12-2. 2 7 (m. 
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1H). 2, 18 (dd. J = 18. 3. 7. 5Hz, 
1 H) , 2. 56 (t. J=6. 9Hz. 2H) , 2. 
61-2. 74 (m. 1H). 2. 68 (ddd, J = 
18. 3. 6. 8. 1. 3Hz. 1 H) . 3. 29 
(s. 2H) . 3. 31 (s. 3H) . 4. 01 (d 
d. J = 9. 6, 7. OHz. 1 H) . 4. 05 (d 
d, J = 9. 6, 5. OHz. 1 H) . 4. 25 — 4. 
36 (m. 1 H) . 4. 75 (ddd. J = 7. O, 

5. 0. 1. 7Hz. 1 H) . 6. 85-7. 00 
(m. 3H) . 7. 23-7, 3 3 (m, 2H) . 9. 

0 9 (b r s. 1 H) 

IR(neat) :3234. 2953. 2930, 2 
886. 28 5 8. 2 240. 1 7 46. 1 7 1 3, 1 
60 1. 1 58 8. 1 497. 1 462. 1 406. 1 
345, 1 289. 1 25 1. 1 1 63. 1 1 1 1. 1 
049. 1 007, 97 4, 838. 7 80. 7 55. 
69 1. 67 0. 5 1 8. 499 cm-1o 

[007 3] (2) ±tB (1) t^mzit^^^mi^. m 

mm^ (2) tmn^iz\s\m\zLX3-Ty-^ e-y 

xy^v-17. 18. 19. 2 0--f- h^y^U- 1 

3. 1 4-v7^t KP-PGEi y ^;u;;^;i/7n— ;UT 

[0074]1h-NMR(CDCI3. 300MHz) 
<5ppm;1. 47-1. 90 (m. 6H). 1. 95 
-2. 37 (m. 3H) . 2. 24 (dd. J = 18. 

6. 9. OHz. 1 H) . 2. 59 (t. J=6. 8H 
z. 2H) . 2. 67 (ddd. J = 11. 3. 8. 

2. 1. 8Hz. 1H). 2. 77 (ddd, J = 1 

8. 6, 7. 3. 1. 3Hz. 1 H) . 3. 28 (s. 
2H), 3. 30 (s. 3H). 4. 10 (dd. J = 
9- 7, 6. 8Hz; 1 H) . 4. 16 (dd. J = 

9. 7, 3. 9Hz. 1 H) . 4- 29 — 4. 43 
(m. 1 H) . 4. 82 (ddd. J = 6. 8. 3. 

9. 1. 8Hz. 1 H) . 6. 8 8-7. 05 (m. 3 

H) . 7. 25-7. 36 (m. 2 H) . 9. 31 (b 
r s. 1 H) 

IR(neat) :343 6. 29 3 1. 2242. 1 

7 1 3. 1 600. 1 588. 1 495. 1 455. 1 

406. 1 33 9. 1 245, 1 1 6 1. 1 09 2. 1 

045. 974. 864. 784. 7 5 7, 69 3. 4 
9 9 cm"1o 

[0 0 7 5] mmmQ 

4 -^^-t^- 1 6-7>xy ^V- 1 7. 18. 19. 2 
0-5^ h^y ;u- 1 3, 1 4-v7^b: Kp-pgei ^ 

(1) (3R. 4R) -2-/^U>-3- [ (3R) 

-3- (t e r t -:f5^;uv.^^;i.va^v) -4-:? 
xy ^i/:^^- 1 -4- (t o r t-:;f^;i/ 

mmm^ (d iz^i^x (2e) -N-y^;ux;u7n- 



;U-6-3— K- 2-/sdf-b>7'5 K(7)ftt>y(:=N-> 

^;u;^;u7tx-;u- 6 - 3— K- 4 -^4^+^^^-9->r 5 
K^fflL^T||^6^5^j1 (1) <t!^«(cLT4-7|-^-9-- 1 
6-:7xy^v-i7. 18. 19. 2o-^h^y;u 
-13, 1 4-*:/-xt: Kp — PG El y^;ux;U7fv— 
K 11. 1 5-lfX ( t o r t -:?^jui/y^ 

[0076]1h-NMR(CDCI3. 2OOMH2) 
<5ppm;0. 10 (s. 3H). O. 12 (s. 3 
H) . O. 1 4 (s. 3H) . O. 15 (s. 3 H) . 

0. 90 (s, 9H) . O. 91 (s. 9H) . 1. 6 
0-1. 90 (m. 4H) . 2. 12-2. 29 (m. 
1H). 2. 19 (dd. J = 18. 5. 7. 5Hz. 

1 H) . 2, 55-2. 7 5 (m. 1 H) . 2. 60 
(t. J=5. 5Hz. 2H) , 2. 68 (ddd, J 

= 18. 5, 6. 9. 1. 4Hz. 1 H) . 3. 28 
(s, 3H), 3. 51 (t. J=5. 7Hz, 2 

H) . 3. 67 (t. J = 5. 5H2, 2 H) . 4. O 

1 (dd, J = 9. 6. 7. 1Hz. 1H). 4. 04 
(dd. J=9. 6, 4. 9Hz. 1 H) . 4. 26- 

4. 36 (m. 1H). 4. 76 (ddd. J = 7. 

1. 4. 9, 1. 7Hz. 1 H) . 6. 85-7. 01 
(m. 3H) . 7. 23-7. 3 3 (m. 2H) . 9. 

2 5 (b r s. 1 H) 

IR(neat) : 3 2 3 4, 2954. 2930. 2 

8 8 5, 2 8 5 8. 224 1, 1 7 46, 1 7 24. 1 

60 1. 1 588. 1 49 7. 1 463, 1 407. 1 

343, 1 290, 1 25 1. 1 1 74, 1 1 1 4. 1 

007. 9 7 4, 8 3 8. 7 8 1. 7 55. 69 2. 6 
70. 5 19 cm-1« 

[007 7] (2) jttB (1) xmzit^m^miK m 

mm^ (2) tm^mzmm\zLX^-:i-^^*^-^ e- 

:7xy^v/-17. 18. 19. 20-^h^y/l'-1 
3. 1 4-VT't KP-PGEi >^;UX;U7t^zi;U7' 

[0078] 1h-NMR (CDC I 3. 300MHz) 
<Sppm;1. 62-1. 92 (m, 4H), 2. 10 
-2. 50 (m. 3H) . 2. 26 (dd. J = 18. 
6. 8. 5Hz, 1 H) , 2. 59 (t. J = 5. 6H 

2. 2H) . 2. 68-2. 83 (m. 1 H) . 2. 7 
6 (ddd. J = 18. 6. 7. 3. 1. 3Hz. 1 
H) . 3. 27 (s, 3H) . 3. 43-3. 58 

(m. 2H) . 3. 68 (t. J = 5. 6Hz. 2 
H) . 4. 09 (dd. J = 9. 7. 6. 7Hz. 1 
H) . 4. 13 (dd. J=9. 7, 4. OHz. 1 
H) . 4. 26-4. 37 (m. 1 H) . 4. 80 (d 
dd. J = 6. 7. 4. O. 1. 8Hz. 1 H) . 6. 
91-7. 04 (m, 3H) . 7. 24-7. 36 

(m. 2 H) . 9. 4 8 (b r s. 1 H) 
IR(neat) :340 1. 293 1. 287 3. 2 
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242. 1 7 39. 1 600. 1 588. 1 495. 1 

4 5 5. 1 40 7. 1 3 36, 1 2 4 5, 1 1 47. 1 

093. 1 045. 97 4. 909, 863. 7 58. 

6 9 4. 5 1 6 cm-1o 

[007 9] mmm^ o 

Q -^T-i e-r^xy^v-i 7. 18. 19. 20 

-^h^y;U-13. 1 4-V7'b: KP-PGE1 
(1) (3R. 4R) -2->5^U>-3- [ (3R) 

-3- ( t e r t -:^5^;uv^5^;ui>p^v) -4 — :7 
^^'^v^^- 1 --r-;n -4- ( t e r t 

^S£Ci]l (1) ^cfcl^T (2E) -N-p«^;ux;U7h- 
L^T^ite^ji (1) t\5\m\zLX6-^r-i e-ym 

y^^y-M. 18. 19, 2 0-7^ h^y 1 3. 

1 4-i;-xt: KP-PGEi >^;ux;i.7f%-;urs K 
11, 1 5-ex ( t e r t -:^5^;uv7t5^;uvij 

[0080]1h-NMR(CDCI3. 200MHz) 
5ppm;0. 10 (s. 3H). O. 12 (s. 3 
H) . O. 1 4 (s. 3 H) . O. 1 5 (s. 3 H) , 
O. 90 (s, 9H) . O. 91 (s. 9H) . 1. 5 
2-1. 84 (m. 4H) . 2. 24 (dd. J = 1 

8. 4. 6. 9Hz. 1 H) , 2. 35 (t. J = 7. 
4Hz. 2H) . 2. 46-2. 62 (m. 3 H) . 
2. 73 (ddd. J = 18. 4. 6. 5. 1. 1H 
z. 1 H) . 2. 83-2. 93 (m. 1 H) . 2. 8 
4 (dd. J=13. 5. 4. 7Hz. 1H). 3. 1 
3 (ddd. J=9. 3. 6. 6. 1. 7Hz. 1 

H) , 3. 28 (s. 3H) . 4. 01 (dd. J = 

9. 6. 7. OHz. 1 H) . 4. 05 (dd. J = 
9. 6. 4. 9Hz. 1 H) . 4. 31-4. 40 

(m. 1 H) . 4. 75 (ddd. J = 7. O. 4. 
9. 1. 7Hz. 1 H) , 6. 86-6. 99 (m. 3 
H) . 7. 24-7. 3 2 (m. 2 H) . 8. 34 (b 
r s. 1 H) 

IR(neat) :3 246. 2 9 53. 29 3 0. 2 
886. 2857, 2242. 1 748, 1 7 22, 1 
60 1. 1 58 8. 1 497. 1 452, 1 407. 1 
340, 1 25 1. 1 1 53. 1 1 1 4, 1 080, 1 
049. 1 006. 97 4. 865. 8 37. 7 79. 
7 55, 692. 670. 520 cm-1o 

[008 1] (2) ±12 (1) -e^fHb^f&^ffllV H 

J^y^iy-M. 18. 19. 20-7"h^y;U-1 
3. 1 4-v-xt: KP-PGEi ^"^Ji^XJUTt^-jUT 

[008 2] Ih-NMR (CDC 13. 400MHz) 



5 p p m ; 1. 58-1. 86 On. 4H) . 2. 29 (dd, J=18. 7. 8. 6Hz. 1 
H) . 2. 38 (t. J=7. 2Hz. 2H) . 2. 47-2. 65 On. 3H) . 2. 78 (dd. J=1 
4. 1. 4. 4Hz. 1H). 2. 81 (ddd. J=18. 7. 7. 3. 1. 1Hz. IH). 2. 94- 
3. 02 On. IH) . 2. 98 (dd. J=14. 1 . 5. 3Hz. IH) . 3. 1 7 (ddd. J=10. 
7. 7. 8, 1 . 7H2, IH) . 3. 22-3. 32 On. IH) . 3. 28 (s. 3H) . 4. 09 (d 
d. J=9. 9. 7. IHz. IH) . 4. 16(dd. J=9. 9, 3. 8Hz. IH) . 4. 38-4. 4 
7 On. IH) . 4. 82-4. 88 On. IH) . 6. 89-7. 03 On. 3H) . 7. 25-7. 34 
On. 2H).9.13(s,1H) 

I R (neat) : 3401. 2930. 2243. 1744, 1714. 1599. 1588. 1495, 1 
455. 1407. 1332. 1245. 1153. 1117. 1082. 1044. 974. 863. 75 
7.693.512 cm-1o 
[008 3] mmM^ 1 

(2 E) - 1 6-^>i;;U7|-^v- 1 7, 18. 19. 

2 0-7^ hyy ;u-2. 3. 13. 14-^h^^bK 
P-PGE1 ^•^;t/X;U7tx— K 

(1) mmm^ (d iz^i^x or, 4r) -2-y 

^U>-3- [(3R)-3-(tert -ZfTJ\.i>>i 
5^;US/P^S^) -4-:7xy^v3f^- 1 --f -;u] - 
4- (t e r t -^^JUi}ji^j\^^^a^i^) v^P-^^ 
1 -:^>(^ft4o«'J(C (3R. 4R) -2-y5^U 
>-3-[(3R)-3-(tert -Zf^Jl.i>J^^Ji. 
VP4^5/) -4--<>i;;U7|-^i/:/^- 1 --f - 
4- (t e r t -::^5^;Uv?y 5";Uvn^v) v>7P^> 

-^>^mi\ uteftiji (1) tmmizLx 

(2 E) - 1 6-'<>i;;U;f::^*>- 1 7, 18, 19, 
20-^h5y;U-2. 3. 13. 14-7^h^7^t:K 
P-PGEl y iF;|,x;U7fx^;ur 5 K 11. 15- 
(t e r t -l^^yUvy 5^;Uv'J;U)X— 

fro 

[00 8 4] Ih-NMR (CDC I 3. 200MHz) 
5ppm;0. 08 (s. 3H), O. 11 (s. 3 
H) . O. 1 2 (s. 3H) . O. 13 (s. 3 H) . 
O. 88 (s. 9H) . 0. 92 (s. 9 H) . 1. O 
6 - 1 . 8 6 (m. 6 H) . 2. 0 9-2. 3 1 (m. 
3H) . 2. 17 (dd. J = 18. 3. 7. 5Hz. 
1 H) . 2. 57-2. 7 6 (m. 2 H) . 3. 30 
(s. 3H). 3. 55 (dd. J = 10. 3. 6. 6 

Hz. IH). 3. 62 (dd. J = 10. 3. 5. 1 

Hz, 1 H) . 4. 20-4. 35 (m, 1 H) , 4. 

5 2-4. 63 (m. 1 H) . 4. 61 (s. 2 H) . 

5. 80 (dt. J = 15. 4. 1. 3Hz. IH), 
7. 01 (dt. J = 15. 4. 6. 9Hz, 1 

H) . 7. 20-7- 49 (m. 5 H) , 8. 27- 

8. 5 3 (b r . IN) 

IR(neat) :3228. 2 9 3 0, 28 56. 2 
238, 1 7 46. 1 704. 1 644. 1 454. 1 
406. 1 344. 1 252. 1 1 26. 1 006. 9 

7 2. 838, 7 80. 7 48. 698. 67 0. 5 1 

8 cm~1o 

[0 0 8 5] (2) ±ta (1) xmtzit^va^miK m 




(12) 



)56«iji (2) tmnmzmmizLx (2e) -i6-k 

>i>JU^^iy-M, 18. 19, 2 0— Th^-/;U- 

2. 3. 13. 1 4-^ h^T^t Ka-PGE1 j/^ 

[0086]1h-NMR(CDCI3. 300MHz) 

<5ppm:1. 20-1. 86 (m, 7H). 2. 13 
-2. 32 (m. 3H) , 2. 20 ( d d . J = 18. 
6, 9. 2Hz. 1 H) , 2. 62 (ddd. J = 1 

1. 7. 8. 5, 1. 8Hz. 1H). 2. 74(dd 
d. J = 18. 6. 7. 3. 1. 2Hz. 1 H) . 2. 
82-2. 98 (m. 1 H) . 3. 30 (s. 3 H) . 

3. 59 (dd. J=9. 8. 7. 1Hz. 1 H) . 

3. 68 (dd, J=9. 8. 3. 8Hz. 1H). 

4. 23-4. 37 (m. 1 H) , 4. 62 (s. 2 
H) , 4. 66 (ddd. J=7. 1. 3. 8. 1. 8 
Hz. 1H). 5. 84 (dt. J = 15. 3, 1. 3 
Hz. 1H). 6. 99 (dt. J = 15. 3. 7. 3 
Hz. 1H). 7. 24-7. 41 (m. 5 H) . 8. 
94-9. 39 (br. 1H) 

IR(neat) :34 1 1. 3027. 2933. 2 
862, 2240. 1 7 42. 1 698. 1 643. 1 
455. 1 407. 1 338. 1 239. 1 1 09. 1 
07 8. 1 0 2 9. 97 5. 87 1, 7 55. 7 00. 
667. 614, 521c m-^o 

[0 0 8 7] mmm^ 2 

(2 E) - 1 7 2. 3. 13, 14-7"h^ 

(1) mmm^ (d iz^i^x or. 4r) -2-y 

^u>-3- [ (3 r) -3- (tort -::^5^;uv> 
^;uvp^v) -4-:7x>'^v:/^- 1 --Y-vu] - 

4- iter t -:^^;Ui^>^;UvP4^i/) v^Q'^^ 
1 -:^>a)«*?yi:: (3R. 4R) -2-y5^u 
>-3-[(3R)-3-(tGrt 
vp^v) -4-:;^pe;U7J-^v:;^^- 1 -^-;u] - 
4- (t e r t -::^^;uv>5";uvP+v) v^p^> 

1 -;4->^ffllV HJgffll (1) ^[^»(CLT 
(2 E) - 1 7 2. 3. 13. 14-'tK^ 

T^tKP-PGEi y ^;i.x;u7f?— ;UTS K 11, 
1 5-ex (tor t -::f5";uv>5^;ui/«j;u)x— ^ 

[0088]1h-NMR(CDCI3. 200MHz) 
<5ppm:0. 10 (s. 3H). O. 12 (s. 3 
H) . O. 13 (s. 6H) . O. 80-1. 02 

(m. 3H) . O. 90 (s. 9 H) . O. 91 (s, 
9H) . 1. 20-1. 88 (m, 8H) . 2. 08- 

2. 32 (m. 4H) . 2. 58-2. 7 6 (m. 2 
H) , 3. 33 (s. 3H) , 3. 38 — 3. 60 

(m. 2H) . 3. 47 (t. J=6. 7Hz. 2 
H) . 4. 22-4. 35 (m. 1 H) , 4. 54 (d 
dd. J=6. 6. 5. 2. 1. 5Hz, 1 H) , 5. 
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87 (d. J = 15. 3Hz. 1H). 7. 06 (d 
t. J = 15. 3. 6. 9Hz. 1 H) . 8. 35- 
8. 6 2 (b r , 1 H) 

IR(noat) :3233, 2957, 293 1, 2 
885. 2858. 2239. 1 747. 1 706. 1 
645, 1 462, 1 407, 1 344. 1 253, 1 
1 33. 1 1 04. 1 006. 97 5. 838. 7 8 

0. 6 7 0, 52 0 cm-1„ 

[0 0 8 91 (2) jifB (1) xmzit^m^miK m 
mm^ (2) tmn^izfs\mizLx (2e) -17-7^ 

4^1f-2, 3. 13, 1 4-7" h^T^t KP-PGEl 

[009011h-NMR (CDCI3. 3 00MHz) 
ffppm;0. 94 (t. J=7. 4Hz, 3H), 

1, 2 2-1. 8 9 (m. 9H) . 2. 16-2. 39 
(m. 3H) . 2. 22 (dd, J = 18. 6. 9. 3 

Hz, 1H), 2. 64 (ddd. J = 11. 7, 8. 
5. 1. 7Hz, 1H). 2. 76 (ddd. J = 1 

8. 6, 7. 3. 1. 3Hz, 1 H) . 2. 86-3. 
16 (br. 1H). 3. 33 (s. 3H). 3. 42 
— 3. 68 (m. 3H) . 3. 63 (dd. J = 9. 

9, 3. 8Hz. 1 H) . 4. 28-4. 39 (m. 1 
H). 4. 64(ddd. J=7. 3. 3. 7. 1. 7 
Hz, 1 H) . 5. 91 (dt. J = 15- 3, 1. 3 
Hz, 1H). 7. 04 (dt. J = 15. 3. 7. 3 
Hz, 1H), 9. 05-9. 58 (br. 1H) 
IR(noat) :34 1 0, 30 1 9. 293 5. 2 
864, 2240. 1 743. 1 698. 1 644. 1 
456, 1 408, 1 3 3 8. 1 239, 1 1 2 5, 1 
07 5. 97 5, 87 2, 7 5 6. 667. 52 1 

c m"^ o 

[009 1] mmm^ 3 

(2 E. 1 6RS) -1 5-i^;j-^v-1 6-t: Kp4^ 

V- 1 6->5^;u- 1 8, 19. 2 0-h'jy;u-i7 

-'7xy:^i/-2. 3. 13. 1 4-T^ h^T^fc KP- 
PGE1 N-pt5^;UX;i/7^^;U7 5 K 

(1) mmm^ (d ^cfcL^T or. 4r) -2-^ 

TU>-3- [ OR) -3- (t e r t-^'f'JVi^/^ 

4- (tort -:^^;uvpt5^;uvP^v) v^P'^v 

-::i->0if:t>^)lz (3R. 4 R) -2->5"U 
>-3- [ (4RS) -4- (hU^^iUvP^i/) - 

4- /5";! — 5-:7xy ^v^>^- 1 ;u] -4 

-(tor t -:?^;Uv>5^JUvP^v) V^P^>^ 

>-i -:ji->*ffltv mmm^ (d tmmizLx (2 

E. I6RS) - 1 5 -T^^r^^v- 1 6- K'J ;^5^;uv 

P4^V- 1 6->^;U- 1 8. 19. 2 0-hU>';U— 
1 7 -:7xy ^•>-2. 3. 13. 14-5"h^5^tK 

p-PGEi N-^5';uxiU/n— K 11. 1 

5 - fx (tor t -:^5';uv-?t^;uv»j;u)x— 5";u 
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[009 21 1h-NMR(CDCI3. 200MHz) 

<5ppm;0. 08 (s, 3H), O. 11 (s. 3 
H) , O. 14 (s. 3H) . O. 89 (s. 9 H) . 
1. 32—1. 82 (m, 6H) . 1. 42 and 
1. 43 (2s. 3H) . 2. 00-2. 29 (m, 
4H) , 2. 47-2. 77 (m. 4H) . 3. 29 
and 3. 30 (2s. 3H). 3. 85-3. 99 
(m. 2H) . 4. 16-4. 33 (m. 1 H) . 
5. 82 and 5. 83 (2d. J = 15, 5H 
z. 1 H) . 6. 87-7. 10 (m, 4 H) . 7. 2 

3- 7. 37 (m. 2H) , 8. 72 (br. 1 H) 
IR(neat) :3 233, 2930. 28 58. 1 
743. 1 704. 1 645, 1 600. 1 58 
9. 1 496. 1 462. 1 407, 1 378. 1 3 
4 3. 1 2 9 1. 1 246. 1 1 30. 1 07 9. 1 
049. 97 5. 9 1 8, 883. 83 9. 7 80. 
756. 693. 669. 520 cm-1o 

[0 0 9 3] (2) ±tB (1) x-mfzit-^m^miK m 
«fe«i (2) tmmmzmm{::Lx (2e. i6rs) 

- 1 S-T^^t^iy- 1 6- 1 1 6-p« ^;u- 

18, 19, 2 O- hU-/;i/- 1 7-:7xy^V-2. 
3. 13. 1 4-7" K^'rt KP-PGEI N-J^f- 

[O 0 9 4] Ih-NMR (CDC I 3. 300MHz) 

(Sppm; 1- 30-1. 85 (m, 8 H) . 1 . 4 3 
(s. 3H) . 2. 09-2. 3 2 (m. 2H) . 2. 
21 (dd, J = 18. 5. 8. 8Hz. 1 H) . 2. 
44-2. 81 (m. 4H) . 2. 74 (ddd. J = 
18. 5, 7. 5. 1. 3Hz. 1 H) . 3. 30 a 
nd 3. 31 (2s, 3 H) . 3. 82-3. 99 
(m, 2H) . 4. 23-4. 34 (m. 1 H) . 
5.83 and 5. 85(2dt. J = 15. 4. 
1. 4Hz. 1 H) . 6. 88 — 7. 0 9 (m, 4 
H) , 7. 24-7. 37 (m, 2H) . 8. 53- 

8. 9 7 (b r . 1 H) 

IR(neat) :340 1. 2 932, 286 1. 2 
243, 1 74 1. 1 705. 1 644, 1 600. 1 
495, 1 45 5. 1 408. 1 384. 1 337, 1 
243, 1 1 3 7. 1 07 9. 1 048. 97 6. 9 1 

9. 874. 757. 694, 520 cm-U 

[009 5] mmm i 4 

(2 E) - 1 8 2. 3. 13. 14-^h^ 

(1) mmm^ (d iz^si^x (3r. 4r) -2-y 

5=^U>-3- [(3R)-3-(tert -T^^^iUv^ 

^;uvD^v) -4-:7xy ^i/:^^- 1 --f — ;u] - 

4- (t e r t -::f5^;ui>ptT;ui/a4^v) i/^a^o 

1 -;r>a>ft*3y{r (3r. 4r) -2-y^u 
>-3- [ (3r) -3- (t e r t - 5^;u 



S/a4^v) -5-x K^v'O^-l ->r— ;H -4- 
(t e r t ^^^UvP^v) S/^P'^V^^ 

-i-^>*ffltv mmmi (d tmmizLx (2 

E) -1 8-;f4^1t— 2. 3. 13. 14-7"h^7^t 
KP-PGEl^^'^UXyUTh— ;i/T5 K 11. 15- 
trX (t e r t - :?^;Uvp< 5=';UvU;U) X— t;U$^|5 

/Co ' 

[0096]1H-NMR(CDCI3. 300MHz) 

<5ppm;0. 10 (s. 3H). O. 11 (s. 3 
H) . O. 13 (s. 6H) , 0. 89 (s, 9 H) . 

0. 91 (s. 9H) . 1. 21 (t, J=7. OH 
z. 3H) , 1. 36-2. 00 (m, 8 H) . 2. 1 
0-2. 36 (m. 4H) . 2. 57-2. 7 5 (m. 
2H) . 3. 33 (s, 3H) . 3. 42-3. 60 

(m. 4H) . 4. 23-4. 32 (m. 1 H) . 4- 
5 2-4. 59 (m, 1 H) . 5. 85 (dt. J = 1 
5. 4. 1. 5Hz. 1H). 7. 08 (dt, J = 1 
5. 4. 7. 1Hz, 1 H) 

IR(noat) :3 2 3 3. 29 56. 29 3 1. 2 
8 58. 2238. 1 747. 1 705, 1 64 5, 1 
45 1. 1 407, 1 384, 1 343. 1 253, 1 
1 47, 1 1 09. 1 0 1 7. 97 6, 838, 77 
9. 670. 520 c m-1 « 

[0 0 9 7] (2) ±tE (1) xmtzit^^^mi^. m 
mm^ (2) tmmmzmmizLx (2e) -i8-:i- 

^-t^-2. 3. 13. 1 4-ir h^T^t KP-PGEI 

1h-NMR (CDCI3. 300MHz) <5 p p m : 

1. 23 (t. J=7. OHz, 3H). 1. 30- 

1. 64 (m, 4H) , 1. 75-2. 1 1 (m, 4 
H) , 2. 17-2. 37 (m. 3 H) . 2. 23 (d 
d. J = 18. 7. 9. 5 H z, 1H), 2. 59- 

2. 83 (m. 2H). 2. 99-3. 19 (br. 1 
H) , 3. 33 (s. 3H) . 3. 55 (q, J=7. 
OHz. 2H) , 3. 62-3. 7 2 (m. 1 H) . 

3. 7 5 — 3- 8 4 (m. 1H) . 4. 17-4. 38 
(m, 2H) , 4. 57-4. 75 (m. 1 H) , 5. 

92 (d. J = 15- 5Hz. 1H). 7. 04 (d 
t. J = 15. 5. 7. 1Hz, 1 H) , 9. 65 a 
nd 9. 76(2s. 1H) 

IR(neat) :3408. 293 2. 2863. 2 
238. 1 742, 1 698. 1 643, 1 452, 1 
408. 1 3 8 4. 1 3 39. 1 1 3 2. 1 1 07. 1 
024. 975. 870. 754. 520 cm-lo 
[0 0 9 8] HffiWl 5 

(2E)-i8. 19. 20- h'jy;u- 1 7-:7jiy 

^V-2. 3. 13. 1 4-5^ h^-T^t: KP-PGEl 

(1) mmm^ (1) iZ^l^X (3R. 4R) -2-y 
^U>-3- [ (3R) -3- (tert - ^^JUiyj*^ 
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4- ( t e r t -7^5^;Uvpi^;i.vP^v) V^P'O 
-:^Xr>itt>^JlZ (3R. 4R) 

>-3- [ (3R) (t e r t - VP^ 

vD^v) -5-:7iy ^->^>^- 1 --f-;u] -4 

- ( t e r t -:^5";Uv;^^JUv/P^v) v^P^>^ 

>-i-:r>*ffli\ mmm^ cd ^|51»icl-c (2 
E)-18. 19. 2 o- huy;u- 1 7-:7xy^S/ 

-2. 3. 13. 1 4-^ h^T^t KP-PGEl / 
^ >X;U7t^>7' 5 K 11. 1 5 - ex ( t e r t - 

[00 9 9] 1h-NMR (CDC I 3, SOOMHz) 

<5ppm:0. 07 (s. 3H). O. 09 (s. 3 
H). O. 11 (s. 3H). O. 12 (s. 3H). 
O. 89 (s. 18H) . 1, 22-1. 86 (m. 6 
H) . 2. 02-2. 33 (m. 5H) , 2 . 1 7 ( d 
d, J = 18. 5. 7. 3Hz, 1 H) . 2. 61 — 

2. 75 (m. 2H) , 3. 33 (s. 3 H) . 3. 9 
8-4. 19 (m. 2H) . 4. 2 3-4. 35 (m. 

1 H) . 4. 63-4. 7 5 (m. 1H) . 5. 82 
(dt. J = 15. 4. 1. 4Hz. 1 H) . 6. 85 
-7. 11 (m. 3H), 7. 03 (dt, J = 15. 
4. 7. OHz. 1 H) . 7. 23-7. 37 (m. 2 
H). 8. 20 and 8. 26 (2s. 1H) 
IR(noat) :3233. 2954, 293 1, 2 

8 86. 2 8 5 8. 2 23 9. 1 7 46. 1 7 06. 1 
645. 1 600, 1 58 8. 1 498. 1 463, 1 
407. 1 38 6. 1 344, 1 249. 1 1 0 1. 1 
053. 97 5. 939. 83 8. 7 7 9. 7 55. 6 

9 2, 670. 520 cm-1o 

[0 100] (2) ±iB (1) x*mzit^^^mi\ m 
ffi«yi (2) tmnrnzmmi^Lx (2e) -i8. i 
9. 2 0- h'jy;u- 1 7-:7xy ^v-2. 3. 1 

3. 1 4-7^ h^T^t KP-PGEl ^^>X;U7tx> 

[0101]1h-NMR (CDCI3, 3 00MHz) 
dppm; 1. 23-2. 5 5 (m, 1 3 H) . 2. 2 
1 (dd. J = 18. 6. 9. 1Hz. 1 H) . 2. 6 
3 (ddd. J = 11. 7. 8. 5. 1. 6Hz. 1 
H). 2. 74 (ddd. J = 18. 6. 7. 4. 1. 
2Hz. 1 H) . 3. 31 (s. 3 H) . 4. 08- 
4- 35 (m. 3H) . 4. 81 (ddd, J=6. 
9. 5. 2. 1. 6Hz. 1H). 5. 86(dt. J 
= 15. 4. 1. 3Hz. 1 H) . 6. 86-7. 09 

(m. 3H). 7. 02 (dt. J = 15. 4, 7. 2 
Hz, 1 H) . 7- 24-7. 36 (m. 2H) , 9. 
03 and 9. 11(2s. 1H) 
IR(neat) :3436. 2933, 286 1, 2 
238, 1 7 42. 1 697. 1 642. 1 600. 1 
588. 1 496. 1 455, 1 407, 1 338. 1 



245. 1 1 38. 1 1 07, 1 080. 1 045, 9 
74. 926, 872, 757. 693, 66 7, 5 
2 0 c m"1o 

[0102] mm,m 1 6 

3-:j-^1f-17, 18, 19. 2 0— xh^/;U-1 
6-:7xy ^v- 13. 1 4-v7^b: Kp-pge2 

(1) (3R, 4R) -2-^5^L^>-3— [ (3R) 
-3- (tort - y^^Jl.iy^'f^Ji^iya^iy) -4-3? 

xy ^v::f^- 1 -^ -m -4- (tort 

mmm^ (d iztsi^^x (2e) -h-j^^j\^^)\^7\s=. 

;u-6-3— K- 2-^^-tr>T5 K(7)ftt)y (5 
Z) N->5";ixXJU7t-v— ;U-3-:;*-4r-9— 6-3— K- 

5- 's^-t>T5 K*fflt^r. HJfiiWl (1) 

tr 3 -i^f^rtl-- 1 7 . 18. 19. 20-^h^y 
;U- 1 6 -:7xy ^v- 13. 1 4 -VT^t KP — PG 

E 2 N->5^;i^x;U7fx-;u7'5 K li. l 5-fx 
(tor t -::f5';uv>t^;uvxi;;u)x— ^;u$-#fco 
[0103]1h-NMR(CDCI3. 200MHz) 
<5ppm;0. 10 (s. 3H), O. 12 (s. 3 
H), O. 14 (s, 3H), O. 15 (s. 3H). 

0. 90 (s. 9H) . O. 92 (s. 9 H) . 2. 1 
4 (dd. J = 18. 6. 7. 8Hz. 1 H) . 2. 2 

6- 2. 78 (m. 5H) . 3. 31 (s. 3 H) , 

3. 93-4. 19 (m. 1 H) . 4. 25-4. 39 
(m. 1 H) . 4. 76 (ddd. J = 6. 6. 5. 
3. 1. 7Hz. 1 H) . 5. 53-5. 7 5 (m. 2 
H) . 6. 84-7. 01 (m, 3 H) . 7. 23- 
7. 35 (m. 2H) . 9. 04 (br s, 2 H) 
IR(noat) :3247, 2954, 2930, 2 
886, 2857. 2237, 1 746. 1 7 29, 1 
60 1. 1 58 8. 1 497, 1 463. 1 4 27. 1 
403. 1 347. 1 29 1. 1 25 1. 1 1 53. 1 
1 1 4. 1 049. 97 5. 867. 838. 780. 
755. 692. 671. 516 c « 

[0 10 4] (2) ±m (1) xmtzit^^^miK m 
mm^ (2) tmmmzmmizLX3-:t^-*i—M, 

18, 19. 2 o ;u— 1 e-:?!^ ^v- 1 
3. 1 4-v7^t KP-PGE2 N->5^;ux;U7^— ;u 

1h-NMR (CDCI3, 200MHz) <5ppm; 

1. 89-2. 8 8 (m. 8 H) . 3. 32 (s. 3 
H) . 4, 02-4. 28 (m. 4 H) . 4. 06 

(s. 2H) , 4. 3.1-4. 48 (m. 1 H) . 4. 
79 (ddd. J=6. O. 4. 4. 1. 8Hz. 1 
H) , 5. 58-5. 7 7 (m. 2 H) . 6. 90- 
7. 0 5 (m, 3H) . 7. 2 5 — 7. 37 (m. 2 
H) , 9. 1 4 (b r s. 2 H) 

IR(noat) :3436. 303 1. 293 1. 2 




1 1-12249 



242. 1 729. 1 633. 1 600. 1 495. 1 
404. 1 337. 1 245. 1 1 53. 1 1 1 4. 1 



044. 9 7 4, 8 67. 7 58, 694. 5 1 4 c 
m-1 
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